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A New Method of Expressing the Formula of Line Spectra 
ALFRED LARTIGUE (Compt. reqzd., 191 9 ,  169, 914-915).-1n place 
of the general formula 1 0 8 / ~ = N , ( l / p ~ - l / y 2 )  waves per cm., the 
author proposes to use the formula h,=(4 x 1 O 8 / S 0 )  [ 2 / p +  
l / m - l / ( m + 2 p ) ]  Angstroms, where m = q - p .  

Luminous Phenomena Observed in the Neighbourhood 
of a Plate of Graphite raised to a High Temperature by 
means of an Electric Current. G. A. HEMSALECH (Compt. 
rend., 1919, 169, 915-918).-A sheet of graphite 0.95 mm. thick 
had its upper surface covered with a thin layer of carborundum 
powder, and an electric current was passed through it. A s  the 
temperature of the plate increased, when it became incandescent, 
yellow vapours appeared above the plate and were carried upwards 
by the air convection currents. When the temperature of the 
plate reached 2500-2700°, the space bounded by the plate and 
the air convection currents became filled with a luminous vapour 
which gave a spectrum composed of rays and bands, whilst the 
yellow vapours became blue and also luminous, and gave a con- 
tinuous spectrum. When the temperature of the plate reached 
3000°, a red fringe appeared on its lower surface and in contact 
with it, and was formed by the passage of an electric current 
through the conducting vapours. I ts  position could be controlled 

W. G. 
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ii. 2 ABSTRACTS OF CHEMICAL PAPERS. 

by nieaiis of the magnetic field from a powerful electro-magnet. 
This red fringe is of electrical origin, and is probably due to a 
current of electrons, which decompose the molecules and create 
centres of emission differing from t.hose of t,he luminous vapour. 

W. G. 

The Spectra Emitted by the Red Fringe and the Luminous 
Vapour in the Neighbourhood of an Incandescent Plate 
of Graphite. G. A. HEMSALECH (Compt. rend., 1919, 169, 
1034-1036) .-It has previously been shown that the luminous 
vapour and red fringe obtained when a plate of graphite is raised 
by an electric current to high temperatures emit discontinuous 
spectra (preceding abstract). These spectra have now been 
examined in detail, and the rays which have been detected are 
given and the influence of a magnetic field on the centres of 
emission examined. The spectra of bands and rays, obtained under 
the experimental conditions, owe their origin to two different types 
of centres of emission: (1) Those created by the action of heat on 
the carbides of the metals, the spectrum of which is regulated by 
the temperature of the graphite plate. The centres of emission 
are not sensibly influenced by a magnetic field. ( 2 )  Those pro- 
duced by the thermo-electric current, the spectrum of which is 
regulated both thermally and electrically. The centres of emission 
are, in this case, very sensitive to magnetic forces. W. G. 

Reduction Spectra, and in particular that of Magnesium 
and its Compounds. J. MEUNIER (Bull. SOC. Chim., 1919, [IV], 
25, 562-565).-Using the method previously described, by reduc- 
tion in a hydrogen flame (compare A.,  1919, ii, 132) the author 
finds in the ultraviolet region the band composed of the rays 
x=3810, 3829, 3833, 3838, 3861, 3858, 3861, and another band 
consisting of the rays h=3885, 3912, 3940, 3960, 3980. Nine other 
rays between h=3700 and 3780 have been noticed and their wave- 
lengths approximately determined. Of the salts of mBgnesiuni, 
the chloride, oxychloride, sulphate, nitrate, oxide, and carbonate 
gave the above spectrum. The pyrophosphate is not, apparently, 
reduced under these conditions and does not give the above 
spectrum, phenomena of incandescence, corresponding with the coii- 
tinuous spectrum, being produced. 

I n  some cases, the y-ray in the neighbourhood of h=5003, and 
the broad magnesium ray, h=4702, are obtained. TI'. G. 

The X-ray Spectrum of Tungsten. M. DE BROGLIE (Compt. 
Tend., 1919, 169, 962-965).-Certain observations, as a result of 
a long series of experiments, are made on the results of Overn and 
of Siegbahn (A., 1919, ii, 488) on the spectrum of tungsten. Some 
of the lines mentioned by Overn the author has not found, whilst 
on the other hand he has observed certain rays not mentioned by 
Overn. 

For the purpose of obtaining weak bands, the author advocates 
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GENERAL AND PHYSICAL CHEMISTRY. ii. 3 

tho use of a irietal shutter pierced with a slit. and travelling iii 
front of t,he sensitive plate with a velocity such that, during the 
rotation of the  crystal, the reflected ray passes continuously through 
the slit. W. G. 

Relative Brightness of Dark Radiation at the Melting 
Points of Gold and Palladium. FR. HOFFMANN aud W. MEISSNER 
( A  nn. Physak, 1919, [iv], 60, 201--232).-The relative brightness 
of the dark radiation a t  t he  melting points of gold and palladium 
has been measured by two different methods: first, by use of an  
improved hollow radiator constructed on the  Lummer-Kurlbaum 
principle, whereby the  melting point was determined inside the 
radiator by the  wire method; secondly, by use of a hollow radiator 
which was immersed in the molten metal. The measurements of 
brightness were made with a Konig-Martens spectrophotoineter. The 
relative brightness a t  t he  melting points of gold and palladium is 
expressed by 81.5 at the  wave-length of 0 . 6 5 6 3 ~ .  The  palladium 
used had the same melting point as that used by Day and Sosman 
in the  gas thermometric measurements. Palladium prepared by 
repeated precipitation of the  ammonium double chloride by means 
of mercury cyanide gave a very constant melting point, and would 
serve excellently as a fixed point for temperature determinations. 
Using c=14,300 as the  radiation constant and 1063O as the  melt- 
ing point of gold, it is found that l 5 5 7 O  is the  melting point of 
palladium. This value is about 8 O  higher than  Day and Sosman’s 
figure, 1549.2O. J. F. S. 

The Ozonogenic Power of the Solar Radiation at the 
Altitude of the Observatory of Mont Blanc. RAOUL BAYEUX 
(Conipt. rend., 1919, 169, 957-959).-At a n  altitude of 4360 
metres, the  solar radiation does not cause the  polymerisation of 
oxygen to  ozone. W. G. 

The Absorption of Light by Gases. G. RIBAUD (Ann. 
Physipue, 1919, iixj, 12, 107-226) .-A study of the continuous 
absorption by bromine vapour in the  ultraviolet portion of the 
spectrum, the  conditions being varied as much as possible, the 
temperature range rising t o  620O. The observed experimental 
curves show notable systematic divergences from the  theoretical 
curves based on the  electromagnetic theory of absorption, t he  
weakening (amortissement), in particular, calculated f o r  the 
different regions of t he  curve, not having the  same value. The  
kinetic theory does not apply to the  broad, continuous regions of 
absorption, and the  mechanism of the  absorption must be sought 
in the molecule itself. The author is of the opinion that the  
weakening (amortissement) can be explained by the disturbances of 
the electron in  the interior of the molecule. This conception permits 
of a n  explanation of the fact tha t  the breadth of the  bands goes on 
increasing from the ultraviolet t o  the infra-red. 

It is shown t h a t  Konigsberger’s law, t h a t  the breadth of the  
1-2 
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ii. 4 ABSTRACTS OF CHEMICAL PAPERS. 

band is proportional to the square root of the temperature, must 
be rejected. 

I n  the last part  of the paper it is shown that the absorption by 
the rays of bromine vapour is in close accord with a kinetic theory 
of absorption, and, in this case, the mobile corpuscle containing 
the electron is, in all probability, the molecule itself. The 
magneto-optical properties of the vapours of bromine and iodine 
in the neighbourhood of the absorption rays have been studied, 
and it is shown that  the rotatory phenomenon observed in the 
neighbourhood of these rays in iodine vapour i5 due to a very 
weak Zeeman effect. The smallness of this effect agrees moderately 
well with the small values observed for the ratio elm in the 
absorption study. W. G. 

Chemical Actions of Light. E. SERNA~IOTTO (Atti R. Accad. 
Lincei, 1919, [v], 28, i, 432436).-When subjected to prolonged 
exposure to  light, ethyl alcohol does not undergo oxidation, but  in 
presence of oxalic acid it is slowly oxidised in the light, yielding 
carbon dioxide and formic and acetic acids, Under similar con- 
ditions, glycerol (8 grams) gives carbon dioxide, together with 
other oxidation products equivalent, in their reducing action on 
Fehling’s solution, to 0.351 gram of dextrose. When exposed to 
light in an atmosphere of oxygen and in presence of water, 
thiophen yields carbon dioxide asd formic, oxalic, and sulphuric 
acids. Similarly, a benzene solution containing benzophenone and 
dibenzyl gives rise to benzophenonepinacone and tTiphenylbenzy2- 
ethanol [aapy-tetraphenylpropyl alcohoZ], OH.CPh,.CHPh.CH,Ph, 
which crystallises in long needles, m. p. 165O. I n  the light, benzo- 
quinone and toluene react to form quinol, quinhydrone, and a small 
proportion of benzaldehyde. Acetone and isoamyl alcohol also react 
under these conditions, the products identified being (1) isopropyl 
alcohol; (2)  dimethylisobut yletkylene glycol [Be-dimet hylhexane- 
py-diol] ,  CHMq*CH,*CH(OH)*CMq*OH, b. p. 136-137O181 mm. ; 
(3) diisobutylethyleae glycol [~q-dimethyloctane-6c-diol], 

CHMqCHz*CH(OH).CH(OH)*CH2*CHM~, 
m. p. 9 2 O ,  which is formed in accordance with the equations: 
CH,.COMe + CHMe2*CHz-CHz.0H = 

CHMq-OH + CHMq.CH,.CHO ; 
the latter 
+ CHMe,*CH,.CH,.OH = 

CHMe2*CH2*CH(OH)-CH(OH).CH2.CHMe, ; 
(4) resinous products not identified. T. H. P. 

Photochemical Studies. V. Triboluminescence. JOE. 
PLOTNIKOW (Prometheus, 1919, 30, 235-236 ; from Chem. Zentr., 
1919, iv, 462-463).-An apparatus is described with which tri- 
boluminescence can be excited under constant, comparable condi- 
tions. The triboluminiscope consists of a marble cylinder on which 
a thick glass plate is pressed, the pressure being regulated by two 
screws, The substance under investigation is placed between the 
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GENERAL AND PHYSICAL CHEMISTRY. ii. 6 

plate and the cylinder, and, on rotation of the latter, becomes 
ground a t  the point of contact. If the substance is tribolumin- 
escent, an illuminated band appears which shines continuously if 
the rotation is uniform. A special type of camera intended for 
use in photographing the band is also described. If the substances 
under investigation are hard enough to abrade the apparatus, the 
latter is formed from an agate cylinder and a quartz plats. For 
purposes of demonstration, the use of salophen. which gives a pale 
green triboluminescence, is recommended. H. W. 

Relationship between the Range and the Life of =-Rays. 
F. KIRCHOF (deitsch. p h y s ~ k a l .  Chem., 1919, 93, 619-622).-1t is 
shown that the range of the a-ray emitted by all radioactive 
elements is shorter the greater the life of the atom producing it. 
On plotting the range against the half-life, three similar curves 
are obtained, one for each radioactive family. On plotting the 
logarithms of the range against the logarithms of the half-life, 
curves are obtained which indicate that  with a range, zero, the 
life is not infinitely large, but has a finite value about lO15-lO18 
vears. Applying this result to Ra-G, the author concludes that 
i t  is  disintegrating a t  the above-named rate, but that its a-ray has 
no penetrating power. I t  is also deduced that the a-rays from 
isotopes have not the same range, but values corresponding with 
their own family. J. F. S. 

The Radioactivity of Uranium. CHARLES STAEHLING (C'ompt. 
rend., 1919, 169, 1036--1039).-The oxides of uranium studied 
were obtained from different sourcee after careful purification and 
subsequent calcination either of uranyl nitrate or ammonium 
nitrate. The activities of such oxides were followed over the 
period from January 13th, 1913, t o  July 18th, 1914, and a further 
series of measurements were made in November, 1919. All the 
oxides studied showed a lowering in penetrating activity varying 
from 1 to 30.7%, and the curves indicate that half the lowering 
took place in 6.2 months. The lowering was greatest in the case 
of the green oxides and least with the black oxides. I n  the case 
of a blackish-green oxide, which showed a lowering from 5.95 t o  
4.64; when this oxide was dissolved in nitric acid and the nitrate 
again calcined, giving the black oxide, the activity rose again to 
5.90. If then this oxide was converted into the green oxide by 
passage through ammonium uranate, i t  retained its high restored 
activity. Renewing the surfaces of the disks did not modify the 
activities observed. W. G .  

Dependence of the Di-electric Constant of Gases on 
Temperature, HANS RIEGGER (Ann. Physzk, 1919, [iv], 59, 
753-760) .-The dielectric constants for air, hydrogen, methane, 
carbon dioxide, and carbon monoxide have been measured a t  low 
temperatures, and a aeries of pressures (200-760 mm.) by 
Mandelstam's dynamometer method (ihid., 1910, 33, 490). The 
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ii. 6 ABSTRACTS O F  CHEMICAL PAPERS. 

results a re  calculated to 760 mm. pressure in each case by the 
formula (E!- 1 ) / . ( ~ ~ - 1 ) = p ~ / j i ~ ,  and the  values for E -  1 found as 
follows : air ( -  18~.5O), 0*001902 ; hydrogen ( -  19l0), 0.000928 ; 
methane ( -  1 5 4 O ) ,  0,00216 ; carbon dioxide ( - 73O), 0.001392 ; 
carbon monoxide ( -  189O), 0.002633. The values are compared in 
all cases with those a t  ordinary temperatures (16-18.5O) and 760 
mm. pressure. J. F. S. 

The Theory of Electrolytic Ions. XI. The Limiting 
Values of Molecular Conductivity and their Determination. 
RICHARD LORENZ ( Z ~ i t s c A .  anorg.  C k e m . ,  1919, 108, 81-110).- 
The limiting value, ,urn, of electrical conductivity can be calculated 
from the so-called Ostwald-Ereclig rule, pa = p  + A, where A varies 
with the dilution a t  which p is observed. The values of ?r were 
determined empirically for the sodium salts of different acids and 
the ohlorides of different bases by Bredig, and are given in his 
tables for dilutions from 32 to 1024. Two formulz were given 
by Kohlrausch for calculating p a ,  (1) for very high dilutions, 
pa -p=a[S,]t, and (2) for less high dilutions, pa - p =  b[So]*, in 
which [So] is the concentration of the salt and a and b are con- 
stants. A statistical study of the da ta  available for a very large 
number of organic cations of the ammonium type has now been 
made with the object of determining which of these formula? gives 
the most reliable values of pCc . Both graphic and algebraic 
methods were used in applying the two Kohlrausch formuls, and 
the values found for the constants a and b were practically the same 
by both methods. It was found tha t  n and b are undoubtedly 
“ universal ” constants, since the deviations from the mean value 
show no relation to  the constitution of the ions. The mean values 
are a, 91.54; h ,  58.2. The values of I in the Ostwald-Bredig 
formula can be calculated from either of the above equations when 
the constants are known. When compared with the values given by 
Bredig, those obtained from the first equation show the best agree- 
ment, but this is no proof of their superiority. The two equations 
give slightly different values for pm , but  it is impossible to decide 
which is the more accurate. From the study of the data for a 
number of inorganic salts, it was similarly impossible to decide 
between the two formulz. E.  H. R.  

The Theory of Electrolytic Ions. XII. The Limiting 
Values of Molecular Conductivity and Kohlrausch’s Extra- 
polation Law. RICHARD LORENZ (Zeitsch. anorg. C h n . ,  1919, 
1188, 191-210. Compare preceding abstract).-For the determina- 
tion of A from the relation pE =p+I, values of I are given in 
Bredig’s tables for dilutions froin 32 t o  1024, these values being 
applicable to all sodium salts of univalent anions and all chlorides 
of univalent cations. Bredig’s values for h were arrived a t  empiri- 
cally, bu t  they can lw calculated froin Kohlrausch’s equation, 
pco - p  =-n[P,,J’. This calculation has been made for a large number 
of inorganic salts, the conductivities of which have beeii accurately 
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GENERAL AND PHYSICAL CHEMISTRY. ii. 7 

determined, and when the values of A so obtained are compared 
with those given by Bredig, considerable disagreement is found. 
It is shown on theoretical grounds tha t  Bredig’s rule is unsound; 
it gives only a rough approximation to  the true value of p a .  A 
critical examination of Kohlrausch‘s conductivity measurements of 
inorganic salts shows tha t  the formula p cc - ti  = a[SO]* expresses the 
results with a high degree of precision for dilutions from 10,000 to 
100, whilst from 100 to  10 the formula pCc - p = b[SO]a is better. A 
more general expression is p m  -,u=AICSo]n, where 9 and .n are func- 
tions of the dilution. Whilst in the series of salts of univalent 
organic cations, the constants a and b of the above extrapolation 
formulae retain the same value throughout the series (see preceding 
abstract), in the case of the inorganic salt8s of univalent cations the 
values of these constants increase with the atomic weight of the 
cation in a series such as t h a t  from lithium nitrate to msium nitrate. 

Conductivity. V. Measurement of the Conductivity of 
Solutions. H. I. SCHLESINGER and F. H. READ (J. Amer. Chem. 
SOC., 1919, 41, 1727--1732).-1t is shown tha t  although the minima 
obtained in the measurement of the electrical resistance of solutions 
may be perfectly sharp, nevertheless the results may be incorrect. 
This difficulty can be overcome by placing the telephone across the 
ends of the bridge wire and using an air condenser in parallel with 
the smaller capacity. It is also shown tha t  the ‘‘ cell-constant ” 
ought to be determined from solutions which cover the whole range 
of resistance eventually to  be measured. 

Equilibria Across a Copper Ferrocyanide and an Amy1 
Alcohol Membrane. FREDERICK GEORGE DONNAN and WILLIAM 

The Action Exerted by Antagonistic Electrolytes on the 
Electrical Resistance and Permeability of Emulsion Mean- 
branes. G. H. A. CLOWES (Proc. SOC. Ezpt. Bid. .&%, 1918, 15, 
108-13 l).-The author brings forward various experimental da ta  
derived from electrical conductivity and permeability experiments 
with artificial emulsion membranes in support of his contention 
tha t  variations in the permeability of the protoplasmic membrane 
are attributable to the action of electrolytes and metabolic products 
on delicately balanced interfacial soap films and emulsion systenis 
and that proteins play no part  in the valve-like mechanism control- 
ling permeability other than  to afford a supporting filamentous or 
mesh-like structure. I n  support of this it is further pointed out 
t ha t  wheii blood plasma is clotted by the addition of calcium 
chloride no considerable change in electrical resistance is noted, 
whilst in the transformation of an emulsion of oil in water into one 
of water in oil by shaking with calcium chloride the resistance 
suclclenly rises t o  an e i ~ o r n i o ~ ~ s  extent a t  the critical point a t  Lvliich 
oil becomes the continuous or esternal phase. This all fits in i v i t h  
the well known fact t ha t  alkalis, salts of sodium, potassium, etc., 

E. H. R. 

J. F. S. 

EDWARD GaRNER (T., 1919, 115, 1313-1328). Pu
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ii. 8 ABSTRACTS O F  CHEMICAL PAPERS. 

promote the permeability of tissues whilst salts of calcium, mag- 
nesium, and other bi- and ter-valent cations exert the reverse effect, 
also with the high potassium content and low calcium content of 
rapidly growing tumours and the reverse relation in slow-growing 
or stationary tumours. CHEMICAL ABSTRACTS. 

Phenomenon after Anodic Polarisation. I. A. SMITS, 
G. L. C. LA BASTIDE, and J A. VAN DEN ANDEL (Proc. H. Akad.  
Wetensch. Amsterdam, 1919, 22, 82-88).-When the metals iron, 
nickel, and chromium are anodically polarised in solutions of their 
salts, using a current density of a definite value, and the potential 
measured after the polarisiiig current has been broken, it is found 
that the potential passes through a minimum and then rises to the 
value before polarisation. Similar experiments with copper and 
silver did not produce the same effect, so that  it appears this 
phenomenon is only shown in solutions where ions of two stages of 
oxidation exist or may exist. To test this point the experiment was 
repeated with iron, using a solution of ferrous chloride, which had 
been freshly boiled with iron powder, an atmosphere of hydrogen 
being used. The results show that the minimum potential is no 
longer observed, and that qualitat*ively, at least, iron behaves 
like copper and silver. 

Potentials of the Zinc and Cadmium Electrodes. W. 
GRENVILLE HORSCH (t7. Bmer. Chem. Soc.. 1919, 41, 1787-1800). 
-The B.M.F.  of the following cells has been determined at  25’. 
Zn 1 ZnC1, I AgCl I Ag ; Cd(ama1- 
gam) 1 CdC& I Cd ; and H, 1 HCl(O*OlN) 1 AgCl 1 Ag. I n  the first cell 
the concentrations of zinc chloride solution varied from 0’0003M t o  
0.01M; in the second the concentration of cadmium chloride varied 
from 0.0001M to 6*61M (saturated). The normal electrode poten 
tials of zinc and cadmium were found to be 0*758+0.002 volt and 
0.3992 5 0.0010 volt respectively, the normal hydrogen electrode 
being taken as zero. The free energy of dilution of zinc chloride 
and cadmium chloride solution was calculated, and the following 
values obtained : 

J. F. S. 

Cd(ama1gam) I CdCl, 1 AgCl 1 Ag ; 

C1. 

0.1 M 
0.01 M 
0.005 M 

The Effect of 

02’ F(ma,). m n w .  
0.01 M 1306 -1. - 
0.001 M 1615 cal. 1719 cal. 
0.0005 M 1705 oal. 1858 cd. 

J. F. S. 

Amalgamation on the Single Potential of 
Aluminium. LOUIS KAHLENBERG and JOHN -A. MONTGOMERY 
(Trams. Amer. Electrochem. SOC., 36, 1 2  pp.).-The single poten- 
tial of aluminium was measured in a &X-solution of aluminium 
chloride a t  the ordinary temperature. The highest value obtained 
with unamalgamated aluminium was 0’32 volt, and with amalga- 
mated aluminium, 1.00 volt. The mercury removes the coat of 
resistant oxide. I n  the first few seconds after immersion the value 
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GENERAL AND PHYSICAL CHEMISTRY. ii. 9 

1.09 decreases rapidly to 1'04-1.07, owing to formation of oxide 
over the amalgam. It was shown that the potential measured is 
actually that of the aluminium, and not that  of an aluminium 
amalgam. CHEMICAL ABSTRACTS. 

The Potential Necessary for the Electrolysis of Solutions 
of Iron. W. ALBERT NOYES, Jun. (Compt. rend., 1919, 164, 
971--973).-The minimum potential necessary for the electrolysis 
of a solution of a ferrous salt between electrodes of electrolytic iron 
is 0'66 volt at 20°; this value diminishes 0.007 volt for each degree 
rise in temperature up to 1100 when it attains a minimum, and 
rises again with further rise in temperature. 

Electrical Endosmosis of Molten Sodium Chloride in 
Carbon. WA. OSTWALD (Ilolloid Zeztsch., 1919, 25, 115-116).- 
When molten sodium chloride is electrolysed between carbon elec- 
trodes there is scarcely any evolution of chlorine or formation of 
sodium unless special conditions are established, but the negative 
electrode increases in volume and is partly destroyed. On cooling 
and treating with water the electrode falls to powder, whereas 
the positive electrode is unaffected either during the electrolysis or 
on treatment with water. The behaviour is due to the cataphoresis 
of the molten sodium chloride. 

W. G. 

J. F. S. 

Heusler's Alloys. 0. VON AUWERS (Zeitsch. anorg. Chem., 
1919, 108, 49-69)-The opinion was expressed by Heusler that  
the alloys of the aluminium-manganese bronze series owe their ferro- 
magnetic properties to a compound of the form (AlM&, where M, 
represents an isomorphous mixture of manganese and copper. 
Whether the magnetism is to be attributed to simple molecules 
AIM,, to complexes, or to a particular crystal lattice remained 
obscure. The phenomena attending' the so-called ageing of these 
alloys have an important bearing on the constitution of their ferro- 
magnetic constituent. The cast alloys have weak magnetic proper- 
ties, and have t o  undergo the ageing process, that  is, prolonged heat 
treatment a t  temperatures between looo and 300°, t o  develop their 
full magnetic power. One effect of this treatment is to raise the 
magnetic transition temperature along a curve similar to a mag- 
netisation curve. When magnetisation is plotted against time of 
ageing for different field strengths, a series of curves is obtained, of 
which those for lower field strengths show a sharp maximum with a 
subsequent fall to a constant magnetisation. I n  the curves for high 
field strengths the maximum is flattened out and the corresponding 
point is followed by a gradual rise in magnetisation as the time of 
ageing increases. The ageing process appears to involve two super- 
imposed molecular changes. The author considers that  a t  the 
magnetic transition point the magnetic particles become dissociated. 
On quenching from about 600° the alloy contains very few magnetic 
molecules. By slow cooling or by the ageing process the particles 
again become associated and the magnetisation and coercive force 

1* 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
20

. D
ow

nl
oa

de
d 

on
 2

3/
10

/2
01

4 
21

:1
1:

33
. 

View Article Online

http://dx.doi.org/10.1039/ca9201805001


ii. 10 ABSTRACTS OF CHENICAL PAPERS. 

both increase. Wi th  low field strengths the coercive force, tha t  is ,  
the intermolecular force, predominates over the magnetising force, 
and this explains the maximum in the above-mentioned curves. The 
highest point of the magnetisation curve is reached when the 
coercive force is a maximum, tha t  is, when the maximum number 
of magnetic particles are present. The coercive force depends on 
the temperature of ageing, and reaches a maximum with tempera- 
tures from 190° to 260O. Above this temperature, it falls off 
rapidly, presumably because the dissociation of the particles has 
then commenced. E. H. R. 

Some Fusion Curves, the Condition Diagram of Re- 
sorcinol and the Condition Diagrams of some Cryohydrates. 
WALTER DENECKE (Zei tsch.  anorg. Chenz., 1919, 108, 1--43).-The 
pressur e-temperature fusion curves of betol, triphenylmethane, 
erythritol, guaiacol, salol, and benzoic anhydride, all substances of 
low crystallisation velocity, have been determined experimentally 
by Tamman’s method, which consists in  heating a quantity of the 
substance under pressure and plotting the temperature-pressure 
curve. When fusion commences, the curve changes direction owing 
to a rapid increase in  pressure, and the ordinates of the point at 
which the change of direction starts give the temperature of the 
melting point and the corresponding pressure. From a number of 
such observations at different pressures the fusion curve is plotted. 
The apparatus used was tha t  described by Tamman (Kristallisieren 
und Schmelzen, 1903, 195). In each case the curve can be repre- 
sented by an  equation of the form t=t,=,Kg + a p -  bp2, i n  which 
a and b are constants and p is the pressure at  the fusion point t. 
All the curves are smooth, and show no evidence of polymorphism 
in  the substances examined, although betol, triphenylmethane, and 
erythritol are all known in two or  more crystalline modifications. 

The same experimental method was applied to  the study of the 
transition between the two forms of resorcinol. The transition of 
pure resorcinol is extremely slow, but  is accelerated by the addition 
of xylene. I n  presence of xylene, as the temperature is raised, the 
pressure begins to fall when the transition commences, the fall being 
most marked with 1% of xylene. The more xylene there is present, 
the lower the temperature at  which the transition begins. Increas- 
ing pressure lowers the transition temperature, bu t  also lowers the 
transition velocity. 

To investigate the separation of different forms of ice from cryo- 
hydrate solutions, such solutions of sodium chloride, potassium 
chloride, ammonium chloride, sucrose and magnesium bromide were 
studied by cooling under pressures u p  to  3000 kilos. per sq. cm. 
down to about - T O o  and plotting the temperature-pressure curves. 
The regions of the equilibrium diagram of water in which the ice 
forms I, 11, and 111’ are stable were thus included. I n  the ice I 
field, this form generally separated, bu t  once, from a sodium 
chloride cryohydrate solution, a form was obtained which appeared 
to be a less stable form of ice I, and twice, from a magnesium 
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bromide solution, a more stable form of this group separated. At  
pressures above 2400 kilos. ice III/ was always obtained from sodium 
chloride solutions, although this is the ice I1 region. From potass- 
ium chloride solutions sometimes ice I1 and sometimes ice 1 1 1 1  was 
obtained, and from ammonium chloride generally ice V. From 
sucrose solution ice III/ usually separated, but on one occasion a 
denser form, probably the most stable form of ice 11, was observed. 
When ice I first separated and the pressure was raised subsequently, 
ice III/ was formed, except in the case of magnesium bromide, 
where the pressure was raised t o  3000 kilos. without inducing transi- 
tion into a denser form of ice. The position of the transition curve 
of forms I and III/ is not changed through the presence of the salts. 
The salts are therefore not appreciably soluble in these forms of ice. 

E. H. R. 

Vapour Pressures of Mercury in the Range 120-250O. 
ALAN W. C. MENZIES (J. Amer. Chem. SOC., 1919, 41, 
1783--1787).-A method is described for the measurement of low 
vapour pressures, involving the use of two McLeod gauges, hot and 
cold respectively. The method has been used to determine the 
vapour pressure of mercury a t  121.8O, 150*0°, and 191'5O. The 
following values are found in mm. of mercury : 121.8O, 0.829 mm. ; 
150.0°, 2.802 mm.; and 191*5O, 13.02 mm. It is shown that the 
equation connecting vapour pressure and temperature over the tem- 
perature range 250-453O (A., 1910, ii, 1037) may be employed 
without modification of its constants over the range 120-250O. 

J. F. S. 

Rectification by Adiabatic Condensation without Ex- 
pansion. E. CHENARD (Bull. SOC. chim., 1919, [iv], 25,546--552).- 
As a result of a series of distillations of alcohol-water mixtures 
through a special apparatus designed (1) t o  remove from the 
vapour any liquid transported in the vesicular state, (2) to effect 
a preliminary partial condensation of the vapour and collection of 
the condensed portion, i t  is shown that  the law of correspondence 
between the strengths of liquids and vapours i n  contact, in a 
rational process of condensation, is almost idenha1 with the law 
of fractionation by vaporisation. The process of enrichment of 
the vapour by means of partial condensation is capable of being 
very useful and also very simple in its working. Starting with a 
vapour containing 35% of alcohol, it was found possible by frag- 
mentary condensation, in six stages, of about 54% of the initial 
weight, t o  obtain a vapour containing 64% of alcohol. At the same 
time, the six fractions would, on boiling, give vapours richer than 
the initial vapour. W. G. 

Distillation in a High Vacuum. J. HOUBEN (Bey . ,  1919, 
5 2 ,  [B],  1460--1462).-The principle of the method has already 
been described by Erdmann (A., 1904, ii, 20). A high vacuum is 
attained by means of an ordinary water pump through filling the 
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apparatus with carbon dioxide and condensing it in a suihable 
receiver by liquid air. The new improvement consists in letting 
the carbon dioxide enter in a continual stream through a fine 
capillary below the liquid, so as to prevent uneven boiling. A 
pressure of 0.12 mm. is easily maintained. J. c. w. 

Comparative Investigation of the Efficiency of Still- 
heads of Various Types. J. FRIEDRICHS (Zeztsch. angew. Chem., 
1919, 32, 340-344).-In order to test the efficiency of different 
types of still-head, a mixture of equal quantities of benzene and 
toluene was distilled a t  a constant speed, which was controlled by 
means of a vapour pressure regulator between the still-head and 
the condenser. The temperature within the still-head and the 
volumw of distillate were taken a t  regular intervals, and the results 
are given in tabular form. It was found that still-heads contain- 
ing glass beads or fragmenb were the most effective, whilst for  the 
distillation of larger quantities of liquid the use of a long tube. 
as in Hempel’s apparatus, is best, Winssinger’s modification of 
Hempel’s still-head gives good results with liquids boiling below 
looo, whilst a modification of Plucker’s apparatus combines the 
advantages of Winssinger’s dephlegmator and Ekenberg’s rectify- 
ing apparatus, I n  the case of small amounts of liquids, L i m e  
mann’s apparatus gives the best results. [See also J. SOC. Chem. 
Id., 1919, 964A.l 

Heat of Hydration of Gaseous Ions. K. FAJANS (Ber. 
deut. physikal. Ges., 1919, 21, 549-558).-The heat of solution 
of a salt in water is regarded as made up of two quantities, (i) the 
heat absorption necessary f o r  complete dissociation of the salt into 
gaseous ions, and (ii) the heat developed in the solution of these 
ions in water. The latter quantity is termed the heat of hydr- 
ation of gaseous ions. From a knowledge of L ,  the heat of solu- 
tion of a binary salt, and U, the total energy change, the author 
shows that  the heats of hydration of the gaseous ions may be 
calculated. Employing this method, the following values, in 
kilogram cal. per gram-ion, are calculated: H+, 362; Li+, 210; 
Na+, 203; K+, 182; Rb+, 173; Cs+, 174; T1+, 182; Ca++, 475; 
C1-, -23; Br-, -32; I-, -43. The values are claimed to be 
accurate within 6 units in the case of cations and 10 units in the 
caye of anions. 

C. A. M. 

J. F. S. 

Heat of Ionisation and Chemical Constitution. E. OLIVERI- 
MANDALA (Gazzetta, 1919, 49, ii, 176--18O).-With a few excep- 
tions, weak electrolytes exhibit heat* of ionisation differing little 
from a mean value of 500 cal., and attempts have been made t o  
explain the exceptional values by means of the chemical constitu- 
tion of the electrolytes concerned. Thus, according to  Bauer (A, .  
1897, ii, 546), the magnitude of the heat of ionisation may indicate 
the union of the hydrogen of an electrolyte to a nitrogen rather 
than to an oxygen atom, whilst Hantzsch employs it to diagnose 
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GENERAL AND PHYSICAL CHEMISTRY. ii. 13 

the presence in solution of a pseudo-acid, and Jones considers that  
anomalous heats of ionisation support his hydrate theory. Further, 
the high heats of ionisation shown by water and hydrofluoric acid 
have been explained as the result of a process of depolymerisation. 

The author points out that  the heat of ionisation, calculated from 
the heat of dissociation, depends on the other constants of the 
equilibria existing in solution and on the thermal effects of these 
equilibria, so that  the magnitude of the heat of ionisation of a 
substance cannot, serve as a physico-chemical means of investigating 
either intramolecular changes of electrolytes in solution or trans- 
formations of other character. The particular cases of a pseudo- 
acid and of hydrofluoric acid are considered, and an equation 
identical in form with, but different in signification from, that  
found by Lunden in the case of ammonia is derived (compare A., 
1916, ii, 367). T. H. P. 

Differences in the Heats of Combustion and in Other 
Properties of Isomeric Forme of Compounds of the Type 
Tartaric Acid-Mesotartaric Acid. E. BERSER (Z ' id sk~ i f t  
Remi, 1919. 16, 97-110, 118--128).-The differences in the heat 
of combustion, density, solubility, and sublimation point were 
ascertained for the isomeric forms of tartaric acid, phenylglyceric 
acid, and hydrobenzoin. For the heat of combustion, the units in 
the following are kilo. cal. per gram-mol. The methyl ester was 
used in place of tartaric acid. Tartaric acid in the meoo-form gave 
623'2 Cal., in  the d-form 621.8 Cal. Correcting for the difference 
in the heat of solution, the difference between these two is 2.6 Cal. 
Corresponding stereoisomeric forms of phenylglyceric acid (m. p .'s 
122O and 141O respectively) gave 1011.2 and 1004.2 Cal., a differ- 
ence of 5.4 Cal. after correcting for the heat of solution. I n  hydro- 
benzoin and isohydroben~oin the relations are reversed, the stereo- 
isomeride correspondine with i-tartaric acid giving a smaller heat 
of combustion (1723.2 Pal.) than the other isomeride (1728.0 Cal.). 
The difference after correcting for the heat of solution is 4.5 Cal. 
r-Tartaric acid gave 0.5 Cal. more heat than did the d-isomeride. 
The author concedes that this may have been an experimental 
error, but cites Ossipoff (Compt.  rend., 1889, 109, 475), who also 
noted a difference in the heats of combustion of these two 
isomerides, namely, 619.5 and 618.5 Cal. Attention is directed to 
the fact that  the first four substances mentioned above are derived 
from the following acids, with heats of combustion as indicated: 
maleic (329*6), fumaric (320'7), allocinnamic (1047.6), and cinnamic 
(1042.3 Cal.), respectively, and tha t  in the transformation the 
relative rank as to energy is not altered. I n  isomeric forms 
greater solubility and lower m. p., sublimation point, density, and 
molecular volume in solution are associated with the isomerides of 
higher heats of combustion. The tartaric acids are an exception 
to this rule. as are also maleic and fumaric acids, from which the 
tartaric acid isomerides may be derived. 

CHEMICAL ABSTRACTS. 
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The Beneene [Formula] Problem. 11. A. VON WEINBERG 
(Be?.,  1919, 62, [B] ,  1501--1508).-From the data for the heats 
of combustion of various hydrocarbons, a discussion of the kinetics 
of benzene and related compounds is developed. 

In the first place, it is shown that the heat of combustion of a 
saturated hydrocarbon, C,H,, can be expressed very nearly by the 
term 96n + 30nz Cal., that is, each carbon and each hydrogen atom 
contributes a constant quantity. This is developed from two series 
of data. 
that of the hydrogen. Then, in the case of ethane, 2x+6y=370*9, 
and in the case of propane, 3x+8y=526*7, whence x=96.5 and 
y,=29*65. (2) The increment for the *CH, group is known to be 
156 Cal., and the average heat of combustion of the isomeric 
octanes is 1299.9 Cal. (Richard and Jease, A., 1910, ii, 269). To the 
latter value should be added the latent heat of vaporisation, which 
is 8.09 Cal. Then s+2y=156 and 8 ( ~ + 2 y ) + 2 ~ = 1 3 0 8 ,  whence 
x=96 and’ y=30. Two consequences follow from this additivity. 
First, the energy of the rupture of a C*H linking must be the 
same as that of a C-C bond, and, secondly, the heat of combus- 
tion of a carbon atom in gaseous carbon must be the same as that 
of a carbon atom in a simple hydrocarbon vapour. Now it is quite 
remarkable that the above value, 96, is very nearly the same as 
the heat of combustion of solid carbon, from which it appears 
that in the vaporisation of carbon there is very little force of 
cohesion to overcome. This is in accordance with the view that 
carbon is mono-atomic in the diamond, z ~ 9  revealed by a study of 
the .space-lattice and diminution of the specific heat a t  low 
temperatures. 

The heat of dissociation of the C-H or C-C linking can be 
calculated as follows. The heat of combustion for one H in hydro- 
carbons is 30, but for two H atoms in hydrogen pas i t  is not 60, 
but 67.5, that is, the heat of dissooiation of the OH bond is less 
than that of H*H by 7.5. The value used by Nernst for the 
heat of dissociation of hydrogen is 100 Cal., from which it follows 
that the required quantity is 92.5 Cal. 

The additional energy of the molecule due to one or more double 
linkings may be calculated by subtracting the value for the term 
96n+30m from the heat of combustion. From the values for 
ethylene, propylene, and hexylene, it appears that the increment 
due to the single ethylene linking is equivalent to about 30 Cal. 
For Apb-hexadiene, however, i t  is only 16.3, instead of twice 30, 
and for e-methyl-A~~-hexadiene it is only 20.8. This is due to the 
fact that the oscillations set up bv one double bond interfere with 
and restrict those of the other. The case of the conjugated link- 
ings is most interesting, for this really represents the energy of 
vibration of three pairs. Now if benzene has three conjugated 
double bonds, the energy of six oscillating pairs will have to  be 
reckoned, that is. 2 x 16*3=32*6 Cal. Actually, the additional 
energy given out. bv benzene, above that calculated from the term 
6 x 96 + 6 x 30, is 32.7 Cal. if Roth’R yaliie for. the heat of combus- 

(1) Let x=the contribution of the carbon atom, and 
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tion is correct (A., 1915, ii, 146)) or 30.3 i f  Richards and Barry’s 
number is accepted (ibid., 421). The oscillation energy of each 
carbon atom in benzene is therefore 5.4 or 5.05 Cal., that  is, about 
one-third of the energy of an ethylenic carbon atom. This agrees 
with the fact that the oscillation frequencies are slower in benzene 
and approach those of the visible spectrum. From the data avail- 
able for naphthalene and anthracene, it appears that the average 
oscillation energy for one carbon atom is again about 5 Cal. 
Formulz are given with which it is possible to  discuss the ampli- 
tudes and frequencies of the oscillations of the a- and B-carbon 
atoms in these compounds. 

The excess energy in the case of cyclohexane, that  is, the energy 
due to ring formation, is 8.2 Cal. This rises to  23.6 when one 
ethylene linking is also present (cyclohexene), t o  38.6 when two 
are present (cyclohexadiene), but is 32.7 in the case of benzene. 

J. C. W. 

New Gas Pyknometer. K. KLING and L. SUCHOWEAK (Metan, 
1917, 1, 3 7 - 4 2 ;  from Chem. Zentr., 1919, iv, 437--439).-The 
authors describe a new form of gas pyknometer suitable for use 
with small quantities of gas and for the estimation of density 
without using a current of gas or a pump. The principle of the 
apparatus depends on the observation that carefully purified and 
dry mercury flows quantitatively from the well-cleaned apparatus. 
A single filling of the pyknometer by mercury suction leaves the 
vessel quantitatively filled with the gas. A further feature is the 
complete absence of stopcocks. The apparatus is very fullv illus- 
trated in the original. 

Table for the Correction of Volumes of Gases. WA. 
OSTWALD (Zeitsch. angelu. Chem., 1919, 32, 359-3601 .-A calcrih- 
tion diagram for the correction of qas volumes to  normal tempera 
ture and pressure, including correction for the tension of aqueous 
vapour, may be constructed by plotting the values for barometer 
readings and the ascertained correction factors on two parallel 
logarithmic scales, joining the respective points on these scales by 
a straight edge and marking points between them to represent the 
corresponding temperatures. The temperature scale thus plotted 
includes the aqueous vapour correction, and will be found t o  take 
the form of a straight line parallel to  the other two.  The baro- 
metric and temperature scales can then he used for findin: tho 
corresponding correction factor without calculation, a i id  t f i ~  x i u l t i -  
plication of the observed volume bv this factor to  0 1 ~ l : t i i i  tiw 
corrected volume may be performed qraphicallr in  ~ I L P  Qaiil i .  
manner bv constructing two other logarithmic vo1-infi cr-’’ . ’ 

Molecular Volumes. W. T ~ E R Z  (Zeitsch nnorg Ch, I $ 1  

108, 226-230).-For a numher of homoloyou. series n 
compounds, the author has compared the ‘‘ true ” molecular volumes 
given by the expression T’;=D- 1 / D + 2  .ill/(?, where D is the 

H. W. 

the same diagram. T T -  
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dielectric constant and d the density, with the molecular volume 
at absolute zero, V0 (A.,  1919, ii, 220). I n  general, both V and 
V ,  increase with the molecular weight, although acetic acid shows 
an abnormally high value for ‘v in the series of homologous acids. 
The molecular volumes a t  absolute zero are greater than the true 
molecular volumes, and the difference increases with the molecular 
weight. I n  the benzene series, the ratio V / V o  is a constant, and 
the same is true in the paraffin series from hexane to decane. I n  
the fatty acids, the alkyl formates, and alkyl acetates the ratio 
decreases as the series is ascended, but it approximates to  a constant 
value in the higher members of each series. I n  the early members 
of these three series, the difference between the two molecular 
volumes is very small, indicating that  the substances have a very 
compact structure. I n  the alcohol series, from methyl to amyl 
alcohol, the true molecular volume appears to be actually greater 
than the molecular volume a t  absolute zero. The abnormality 
becomes smaller with increasing molecular weight, and disappears 
beyond amyl alcohol, It is probably due to  association in the 
alcohols, as a similar abnormality is found in the case of formic 
acid. E. H. R. 

Molecular Volumes of Liquid Organic Compounds. HUGO 
KAUFFMANN (Zeitsch. Elektrochem., 1919, 25, 343-351).-The 
author has examined the molecular volumes of a large number of 
organic comDounds, using the experimental data of Lossens 
(A., 1890, 323) for the purpose. It is shown that the molecular 
volume a t  the boiling point is not suitable for the investi- 
pation of reqularities or for the calculation of atomic volumes. 
The molecular volume a t  a given temperature brings important 
reqularities to lirrht which run parallel with other Dhvsical proper- 
ties. The density in homolocous series of organic compounds 
anproaches limitinp values characteristic for each temperature : 
thus, a t  00 D=0.8752; a t  20° D=0*8616 as a limit. If the 
densitv of the first member of an homologous series is smaller than 
the limit, then the densitry in that series increases with increasing 
molecular weiqht. but should the density of the first member be 
IarcJer than the limit then the density falls with increasing mole- 
cular weipht in that series. The author recoqnjses “ Accumulation 
phenomena.” This is the name apnlied to the combination of 
several qrouns o r  atoms with R Piven atom. Accumulation increases 
the molecular volume, and this mainly in the third and fourth 
stace. This is eauallv true for mired a n d  similar accumulation. 
Atoms or groups which brinp about exclusively large increases in the 
molecular volume are termed Eicrogem. and the accumulation pheno- 
menon itself is termed Eurogenism. Carhethoxvl-, chlorine. nitro- 
and cyanogen qroups are stronq euroqens. The streneth of the 
eurogens named increases in  the order qiven; and other carbonvl- 
containinq Troups are stroneer than tbp rarhethoxvl qroun. The 
ethoxyl and phenvl groups are weaker than the carbethoxyl group, 
and the -CO.O- group is a bivalent eurogen Of the alcohol radicles, 
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only the methyl group has eurogenic properties. This peculiarity 
of the methyl group has the effect that  the second member of every 
homologous series shows a slight irregularity in the approach to the 
limiting value. The molecular volume of isomeric aliphatic com- 
pounds is controlled largely by the eurogenic oharacter of the 
methyl group. I n  substituted derivatives the eurogenic influence 
of the methyl group is combined with its substitution influence. 
The difference between the molecular volumes of isomerides is a 
measure of the eurogenism. I n  accumulation of the second stage 
the methyl group may lose some of its activity, since methyl groups 
when they are combined with neighbouring carbon atoms, acting as 
accumulation centres, reduce the molecular volume. A similar state 
of affairs is shown to exist in silicon compounds where the silicon 
atom is acting as the accumulation centre. J. F. S. 

A Thermodynamic Proof. ARRIQO MAZZUCCEELLI (At t i  R. 
Bccad. Lincei, 1919, [v], 28. ii, 47--51).-Lewis [“ System of Physi- 
cal Chemistry” (2nd Ed.);II, 1401 directs attention to  the divergent 
results attained by two proofs, both apparently unobjectionable, of 
the relation between pressure and equilibrium constant in dilute 
solutions. One of these proofs is due to Planck, who arrives at  
formula 220 of his “Thermodynamik” (3rd Ed.), and the other to  
Rice (Trans. Fnraday Soc., 1917, 12, 318), who derives the formula 
d j d P  log K = ( V l  - V,) / RT,  where li is the equilibrium constant 
(constant of formation of the final system referred to concentration 
by volume) and V,- V, the variation in volume due to the integral 
transformation of the initial system into the final one. The author 
introduces certain modifications into Rice’s system and shows that 
Rice’s cycle then leads to Planck’s formula, although he does not 
claim to have proved that  such modifications are justified. 

I n  the cases which up to the present have been subjected to 
experiment, a compression, besides altering the equilibrium con- 
stant in the sense favouring the system with a less total volume, 
that  is, in accordance with the Le Chatelier-van’t Hoff principle, 
also causes a certain increase in the concentration by volume, owing 
to the compressibility of the solution. Such increase in concentra- 
tion, although without direct influence on the equilibrium constant, 
yet favours as a rule the system with the less number of molecules, 
of which it increases the relative quantity ; in the experimental 
measurements, such increase figures, therefore, as a further varia- 
tion of the equilibrium constant, and it should be taken into account 
by any rigorous theoretical formula. T. H. P. 

Surface Tension and its Relationship to Other Properties 
of Liquids. W. HERZ (Zeitsch. physzknl. Chem., 1919, 93, 
607--612).-A theoretical paper in which the author examines the 
values of the surface tension. molecular surface energy, the tem- 
perature-coefficient of the molecular surface enerqv. and the mole- 
cular association of a number of organic compounds in their rela- 
tions to the number of carbon atoms in the molecule. It is shown 
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that  in homologous series the surface tension decreases wi th  in- 
creasing number of carbon atoms, whilst the molecular surf ace 
energy becomes larger. The temperature-coefficient of the molecular 
surface energy increases in homologous series a t  the same tem- 
perature with the number of carbon atoms. From this i t  is deduced 
that the tendency to association decreases as the number of carbon 
atoms increases. Richard’s rule that the compressibility is in- 
versely proportional to the surface tension is examined in a large 
number of casw and confirmed. The compressibility is larger the 
fewer the molecdes in unit volume, that is, the larger the molecular 
diameter. J. F. 8. 

The Technique of the Estimation of the Viscosity of 
Organic Colloids. E. ROTHLIN (Biochenz. Zeitsch., 1919, 98, 
34-92).-The superiority of the “ capillary ” methods over the 
“ damping” methods in the estimation of the viscosity of fluids is 
discussed. The author examined the viscosity of various emul- 
soids under different pressures by means of Hess’s viscometer (capil- 
lary principle). Emulsoids, like gum arabic, soluble starch, 
P-gelatin, and casein, have been found to obey Poiseuille’s law. 
Others like gelatin, egg-white, iiisoluble starch, agar, and soap have 
shGwn a deviation from the above-mentioned law as the pressure 
was diminished. In  the case of one of these colloids, namely, gelatin, 
higher temperatures, the addition of hydrochloric acid, sodium 
hydroxide, sodium chloride of suitable concentrations as well as 
alcohol prevented this deviation. Two pressure regions in the 
viscosity of these emulsoids could be differentiated, the “ upper ” 
region, in which the colloids practically obeyed Poiseuille’s law, and 
the “lower ” region, in which they deviated from it. This devia- 
tion under low pressure the author attributes to the cohesive forces 
of the particles. The importance of the pressure factor and the 
dimensions of the capillaries in the est.imation of the viscosity of 
fluids is pointed out. Hess’s viscometer fulfils these requirements. 

s. s. z. 

Influence of the Red Blood Corpusclee on the Internal 
Friction of Blood. KARL BECK (Kolloid Zeitsch., 1919, 25, 
109-1 10) .-The viscosity of human blood has been measured with 
the object of ascertaining the relationship between this value and 
also of testing the Einstein relationship, K’ =K( l  + 2-57] ( A n n .  
Physilc, 1906, 19, 289; 1911, 34, 591). It is shown that the a 
value depends on the number of suspended particles in the sense 
that at small concentrations the influence on the viscosity is smaller, 
and at  high. concentrations larger, than would be the case with a 
constant value of a (2.5). This is in keeping with previous results 
obtained for emulsions of oil (A.,  1904, ii, 646; 1907, ii, 232). It 
follows, therefore, that the influence of a non-rigid particle on the 
viscosity cannot be determined either by Einstein’s formula or by 
any simple application of t,he mixture rule. J. F. S. 
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Wo. Ostwald's Rule Connecting Colour and Degree of 
Dispersion. E. WEDEKIND and H. RHEINBOLDT (Ber., 1919, 
52, [ B ] ,  1794).--A note to  remove a possible misconception of the 
authors' views on Ostwald's theories (A,,  1919, ii, 270). 

J. C. W. 

The Effect of Salts on the Vapour Pressure and Degree 
of Dissociation of Acetic Acid in Solution. An Experi- 
mental Refutation of the Hypothesis that Neutral Salts 
Increase the Dissociation Constants of Weak Acids and 
Bases. JAMES WILLIAN MCBAIN and JAMES KAM (T., 1919, 

Resolution of the Acid Salts of Dicarboxylic Acids into 
the Free Acids and the Normal Salts. JOE. PINNOW ( B e y . ,  
1919, 52, [ B ] ,  1662--1667).-The method of estimating the first 
and second dissociation constants of dibasic organic acids proposed 
by McCoy (A,, 1908, ii, 466, 467), namely, by extracting solutions 
of the acid salts with ether and determining the partition-coefficient 
of the acid, has been tested by Dieckmanii and Hard t  (A., 1919, 
ii, 326), who found tha t  the ratio I C , : ~ ,  is not always independent 
of the concentration, as i t  should be. They consequently formed 
the opinion that there are sources of error inherent in the method 
itself. 

In the first place, the determination of the partition coefficient 
for the acid mill be influenced by association and ionisation. As 
the solution becomes more dilute, the associated molecules become 
fewer and the rate of extraction rises to a constant value (see A., 
1915, ii, 679). Then it begins to fall unless some sulphuric acid is 
added to prevent ionisation. Another factor is the ' salting out '' 
effect of the norma! and acid salts, which is, of course, less in dilute 
solutions than in concentrated ones. The question whether any of 
the metallic salt is extracted by ether in fhe Partheil-Rose appara- 
tus used in these investigations has been tested in the case of sodium 
and potassium hydrogen oxalates and potassium tetroxalate but 
the quaiitity is found to  be quite negligible. 

The relationship between free acid (/), acid salt (m),  and n o ~ m a l  
salt (d) ,  as expressed in the term m * / f .  d, is independent of the 
nature of the alkali in the case of succinic acid. 

115, 1332-1346). 

Some of these are now discussed. 

J. C. W. 

Structure of the Capillary Layer. 111. G. BAKKER (Zeitsch. 
physikal .  Chem., 1919, 93, 570-584. Compare A., 1915, ii, 614;  
1916, ii, 553).-The capillary layer is regarded as a film which has 
been formed by and between the liquid and gaseous phases without 
changing the total mass of these two phases. If TZ is the total 
number of molecular layers of gas and liquid which go to form the 
capillary layer consisting of B new layers, then B = ( i n ,  where is 
a characteristic constant. Malting use of the Laplace formula for 
molecular pressure, Q =/(  2 (  J p ,  + 7;;). "M7N. ( p ,  - p2)2/H or 
&( vG + Jpz )  . Jz/..V'. r,(pl - pzll - Yln .  (dx/clt), in which a is 
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the Laplace oonstant, pl the density of the liquid, pz the density 
of the vapour, .IK the molecular weight, N the Avogadro number, 
IT the surface tension, ri the internal heat of vaporisation. Both 
formula: are identical, since the equation p = T f ( v )  - a ) @  has been 
used in  developing them. The equation for the number of layers 
in the capillary layer therefore becomes 

R = 1 i Q/p -+ .J.ZQ/q i- Qa/ 4'. 
If, however, the more exact formula of Clausius is used for the 
molecular pressure, Q = ayk/,/p, + &) dM/N . ri(pl - pa)/ 
(1 - T / a .  daldt) . (1 +,Bpi) (1 +,Bpz). By means of these formuh, the 
number of layers i n  the capillary layer, the thickness of the layer, 
and the number of molecular layers of vapour and liquid going in 
its formation have been calculated for carbon dioxide, benzene, and 
ethyl ether. The following values are obtained a t  the temperatures 
given : 

Carbon Dioxide. 
28" 30" 

28 
28 

20" 13.3 
t -225" -10" 0" lo" 
R 4-8 5.4 5.4 6.9 8.8 

13.2 
8*6 7.2 12 4.3 5.0 5.1 6.6 

6 2.6 2.9 2.9 3.7 4.8 15 PP 

Benzene. 
t 5.4" 50" 8 0  100" 150" 200" 250" 375" 280" 
R 3.8 5.27 5.0 5.23 5.35 5.8 8.3 12.7 17.8 
n 2.9 4.3 4.2 4.5 4.7 5.4 8.0 12.4 17.7 

Ethyl Ether. 
t 0" 20" 50" 80" 120" ,170" 190 193" 
R 4.2 5.1 5.1 6.1 7.0 9.6 18.4 24.5 
n 3.4 4.2 4-4 5.4 6.4 9.3 18.2 24.6 

The present results are compared with, and criticised in  con- 
nexion with, the results published in previous papers (Zoc. c i t . ) .  

J. F. S. 

The Molecular Theory of Solution. Saaium CLENENT 
BRADFORD (Phil. &lag., 1919, [vi], 38, 696--705).-The theory of 
solution is considered from the point of view of the attractions of the 
solute and solvent particles for t.hemselves and fo r  one another. 
Whereas on Traube's '' cohesion pressure " theory of solution, wherein 
cohesion pressure signifies the attraction of solute and solvent, the 
s~lubilities of organic liquids follow the order of their cohesion pres- 
sures, the solubilities of solid substances are in the reverse order. On 
the basis of the kinetic theory, the  electronic theory leads to an expres- 
sion of the form f=M,21rr , ,4-2i i f8Mw/r rw4+.M82/rs4, where M ,  and 
M ,  are respectively the moments of atomic doublets in solute and 
solvent, and r,, r8,, and rg  the respective distances between the 
centres of two solvent doublets, a solute-solvent doublet, and two 
solute doublets for the force initially tending to prevent solution. 
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This relation, combined with t h a t  expressing the ratio of the nuin 
ber of molecules in uni t  volume of the liquid solvent t o  the number 
in uni t  volume of the solid solute, is employed to deduce a number 
of conclusions relating to  solution. Thus, the more a solute 
increases the sarface tension of the solvent, the less its solubility. 
In the case of solutes which increase the surface tension of the 
solvent, the  order of the compressibilities of their solutions will be 
the same as tha t  of the solubilities of the respective solutes. Salts 
have a greater solubility, the larger their respective molecular 
volumes. It is shown tha t  in accordance with the theory developed, 
the solubilities of sulphur dioxide, hydrogen sulphide, nitrous 
oxide, carbon dioxide, carbon monoxide, oxygen, nitrogen, and 
hydrogen are greater in alcohol t han  in water, and that,  more- 
over, the difference of solubilities in the two liquids increases as tho 
molecular cohesion of the gas diminishes. J. S. G. T. 

Thermochemical Proof of Born's Crystal Lattice Theory. 
K. FAJANS (Ber. tleict. physilcal. Ges., 1919, 21, 539-548).-The 
author has calculated the energy of formation of gaseous ions from 
the crystalline salt by means of the known experimental values for 
the heat of solution of calcium chloride, calcium iodide, lithium 
iodide and chloride. These results are compared with the corre- 
sponding values calculated on the basis of Born's cubic atom model 
theory ( A . ,  1919, ii, 188). It is shown tha t  the two sets of values 
are in excellent agreement, and tha t  they furnish a confirmation of 
this theory. J. F. S. 

Colloid Synthesis by means of Oscillating Arcs. COSTA 
RORJESON and THE. SVEDBERG (KoZZoid Zeztsch., 1919, 25, 
154-1558).-Using capacities in circuit, arcs of various metals have 
been struck in alcohol when the  disintegrated metal forms colloidal 
solutions. I n  the experiments with a capacity of 12.8 x 10-3 iMF and 
a current of 1'5 amperes colloidal solutions of antimony, lead, bis- 
muth, zinc, gold, platinum, silver. copper, aluminium, and cadmium 
have been obtained. By this method the colloidal metal is produced 
more rapidly than  by the earlier Svedberg method, in sonit? cases 
four times as rapidly. The stability of the sols is fairly great, 
although a certain amount always separates, bu t  even then the bulk 
of the metal remains in solution. Gold and platinum are excep- 
tional, being very unstable. 

The Effect of Organic Acids and their Amino-compounds 
on the Hydration of Agar and on a Biocolloid. D. T. 
MACDOUGAL and H. A. SPOEHR (Proc. SOC. Expt. Biol. Med. ,  1918, 
16, 33-35).-Three groups of substances were selected : (1) SUC- 
cinic acid and its amino-conipound, aspartic acid, both of which are 
dibasic, and its amide, asparagine, which is monobasic; (2) acetic 
acid and glycine, which are monobasic; (3) propionic acid and 
alanine, also monobasic, their action on the swelling of sections of 
agar and a mixture of 8 parts of agar and 2 parts of oat protein being 

J. F. S. 
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studied. Equimolecular concentrations of the three organic acids 
present small divergence of effect on agar and more positive differ- 
ences in agar-protein. Agar swells more in succinic acid than in its 
amino-compound, but reverses this relation with the other two acids 
and their amino-compounds. The agar protein biocolloid showed 
greater hydration in the amino-acids than in the related organic 
acids, greater even than in distilled water. Glycine facilitates 
hydration in all concentrations above O*Oli l r (  in both agar and agar- 
protein, and also in agar-gelatin. The amide, asparagine, induces 
a maximal hydration, greater even than that possible in agar in 
dist,illed water and very high at  all concentrations. 

CHEMICAL ABSTRACTS. 

Protective Colloids. 2nd Series. Cetraria Islandica as 
Protecting Colloid. IV. Colloidal Copper. A. GUTBIER and 
E. SAUER (Kolloid Zpitsch.,  1919, 25, 145-153. Compare A., 1916. 
ii, 231, 303).-Extract of Iceland moss has been prepared in three 
ways : A ,  by extracting the moss with distilled water; B, by wash- 
ing the moss first with dilute potassium carbonate and then extract- 
ing with water ; C, the product U is rubbed with distilled water and 
then stirred with water and dialysed. These three extracts were 
used as protective colloids in the preparation of colloidal copper 
solutions from amnioniacal copper sulphate solutions and hydrazine 
hydrate. The copper sols are so very sensitive that i t  was possible 
t o  test the three extracts as to  their protective action. Extract (,’ 
is by far the most efficient, and B is far superior to A .  The sols 
pi oduwd, using 0*1-0*05% of cetraria extract, are fairly stable, 
but deposit a dark red precipitate in fourteen days, which is revers- 
ible. Colloidal copper solutions which by transmitted light are 
clear red and slightly turbid by reflected light on keeping, deposit 
fine-grained, irreversible precipitates, but those which are bright 
red in both lights deposit completely reversible precipitates. The 
preparation of the solid colloid may be effected by adding &-$ 
volume of alcohol. The colloids thus obtainable are not very rich in 
copper, the limit of absolute reversibility being reached with a 
copper content of 13*4304. J. F. S. 

Relationship between Shrinking and Diffusion Structure 
in Tanned (Hardened) Gelatin Jellies. W. MOELLER (KoZEoid 
Z e i t s c h . ,  1919, 25, 101--109).-The structures of hardened jellies 
produced by shrinking and by the diffusion of solutions into the 
jellies have been investigated. It is shown that the structures, 
produced by the diffusion of solutions of sodium hydroxide into 
gelatin-sodium chloride jellies which have been hardened by form- 
aldehyde, are due to changes in the internal structure of the 
micellar envelope. The thin, tanned layer attaches itself closely to 
the underlying coarse structure, and completely follows the direc- 
tion of the coarser structure. Under tension, shrinkage lines appear 
in radial directions from the diffusion centre, and concentric ring 
systems are produced by the contractions of the micellar envelope 
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Irregularities niay be caused by the passage of drops of alkali 
hydroxide solution through the fine pores of the surface film. 

J .  F. S. 

Studies in Catalysis. Part XII. Catalytic Criteria and 
the Radiation Hypothesis. WILLIAN CUDMORE MCCULLAGH 
LEWJS (T., 1919, 115, 1360-1366). 

EDUARD 
~ J A U R E R  (Zeitsch. trnorg. Chem.,  1919, 108, 273-302).-A com- 
parison is made of the results obtained for the nitrogen-hydrogen- 
ammonia equilibrium a t  different temperatures and pressures by 
Haber and Le Rossignol and Jost (A., 1908, Fi, 362, 761) respec- 
tively. It is concluded that the results of these experimenters are 
in full agreement, and further that  the uork of Jost, carried out 
in Nernst’s laboratory, was a sufficient scientific foundation for the 
technical synthesis of ammonia. 

The Equilibrium between Carbon, Hydrogen, and Methane. 

Calculation of the Ammonia Gas Equilibrium. 

E. H. R. 

HUBERT FRANK COWARD and STANLEY P I E R C E  WILSON (T., 1919, 
115, 1380-1387). 

Calculation of the Temperature-coefficient of the Dis- 
tribution Ratio. F. H. MACDOUGALL ( J .  Amer. Chem. SOC., 1919, 
41, 1718--1721).--h mathematical paper in which the author 
derives the temperature-coefficient of the distribution ratio for suc- 
cinic acid between water and ether. This value has previously been 
deduced by Forbes and Coolidge (A., 1919, ii, 141), but the present 
author points out that the mathematical expression is likely to be 
misleading. The present expression has the form d R / d t =  
1 /us[ ( b ,  + a1n2) / (1 - a1m2) - R . (& + alv2) / (1 - alp2)] ,  which is iden- 
tical with that of Coolidge and Forbes. The Greek letters refer to 
the ether phase, and the Roman letters t o  the aqueous phase, cr8 is 
the mol. fraction of acid in water saturated with ether, b,= 
Lim(ds,/dt)e,, where e, is the mol. fraction of ether in the water 

layer, saturated with acid but not with ether, and s1 is the mol. 
fraction of acid in the water layer saturated with acid but not with 
ether ; n2 = Lim(de, / dt),, ; the meanings of the other symbols follow 

the same order. 

Relations between Distribution Ratio, Temperature, and 
Concentration in System : Water, Ether, Succinic Acid. 
G. S. PORBES aad A. S. COOLIDGE ( J .  Amer. Chem. Soc., 1919, 41, 
1721. Compare preceding abstract, also A., 1919, ii, 141).-An 
acknowledgment of Macdougall’s paper (Eoc. c i t . )  and a n  indica- 
tion of the method by which a misinterpretation of the previous 
equation may be avoided. 

The Propagation of Flame in Complex Gaseous Mixtures. 
I. Limit Mixtures and the Uniform Movement of Flame 
in such Mixtures. WILLIAM PAYMAN (T., 1919, 115, 

e l = e a  

e l  = es 

J. F. S. 

J. F. S. 

1436-1445). 
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The Propagation of Flame in Complex Gaseous Mixtures. 
11. The Uniform Movement of Flamein Mixtures of Air 
with the Paraffin Hydrocarbons. WILLIAM PAYMAN (T., 
1919, 115, 1446-1453). 

The Propagation of Flame in Complex Gaseous Mixtures. 
111. The Uniform Movement of Flame in Mixtures of Air 
with Mixtures of Methane, Hydrogen, and Carbon Monoxide, 
and with Industrial Inflammable Gases. V 7 ~ ~ ~ ~ ~ ~ i  PAYMAN 
(T., 1919, 115, 1454-1462). 

The Ignition of Ether-Alcohol-Air and Acetone-Air Mix- 
tures in Contact with Heated Surfaces. ALBERT GHEVILLE 
WHITE and TUDOR WILLIAMS PRICE (T., 1919, 115, 1462-1505). 

The Diastatic Inversion of Sucrose: Influence of the 
Products of the Reaction on the Velocity of Hydrolysis. 
H. COLIN and (MLLE.) A. CHAUDUN (Compt. rend., 1919, 169, 
849-852).--It has been shown previously (compare A . ,  1919, 
ii, 3 2 i )  that  the diminution in the velocity of inversion of sucrose 
by sucrase, due to an increase in the concentration of the sucrose, 
is really a linear function of the fluidity of the solution. It is 
now shown that the diminution in the velocity of inversion due to 
the presence of the products of inversion or of dextrose or lzvulose 
separately is simply a physical effect due to an increase in the 
viscosity of the solution. In  all these cases, the velocity of hydro- 
lysis is a linear function of the fluidity of the solutions. 

The Structure of Atoms. A. BERTHOUD (Arch. Sci. phys. 
nut. ,  1919, [v], 1, 473--496).--A r6sum6 of recent work on this 
subject. W. G. 

Modification of Bohr’s Atomic Model. F. KIRCUOF 
(Ze i t s ch .  physzlial. Chem., 1919, 93, 623-633).-A theoretical 
paper in which the author puts forward an hypothesis of the 
constitution of the atom which, although based on Bohr’s hypo- 
thesis, differs in many details. The outside ring is assumed to 
contain 8 electrons and atoms, and never more; thus, carbon and 
silicon contain 4 electrons and can combine with 4 atoms, fluorine 
and chlorine contain 7 electrons and may combine with 1 atom, 
argon contains 8 electrons in its outside ring, and so is saturated 
and cannot combine a t  all. This view is in keeping with Abegg’s 
contravalency hypothesis, and it follows that the number of 
electrons in the outside ring is the same as the contravalency of 
the element. The author suggests that  the second ring, from the 
nucleus, containing 8 electrons and beginning with sodium, is 
responsible for the K-series spectrum, whilst the L-series spectrum 
is due tQ a ring with 1 2  electrons (third from nucleus) and com- 
mences with zinc; the 111-series spectrum is due to a ring (fourth 
from the nucleus) containing 14 electrons and commencing with 
gold. J. F. S. 

W. G. 
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Spectroscopic Proof of Electrical Fields on the Surface 
of Chemical Atoms. J. STARK ( A m .  Physik, 1919, [iv], 80, 
196-200) .-A theoretical paper in which, from a consideration of 
the third subsidiary series of lithium and helium, and of the con- 
ditions under which these series become visible, it is shown that  
electric fields are situated on the surface of the atoms. J. F. S. 

Nature of the Forces between Atoms in Solids. RALPH 
W. G. WYCKOFF ( J .  TVashington Acnd. Sci., 1919, 9, 565-592).- 
A theoretical paper in which the structure of the atom is discussed 
with reference to the nature of the forces operating between atoms; 
it is emphasised that  onlv the arrangement of the outside electrons 
has a bearing on the phenomena usually described a3 chemical. 
The arrangement of the inner electrons cannot be deduced from 
chemical data alone. The outstanding fact is the tendency to form 
“closed clusters’’ of 8 or 16 electrons. A number of typical 
compounds are considered with reference to the nature of the forces 
nroducing them. All compounds lie between the two extremes of 
“ polar ” and “ non-polar ” compounds. A simple method of repre- 
senting the type of combination in a given compound is put  for- 
ward. Solid substances are classified, according to the nature of 
the forces of combination, into molecule-forminq, polar, and valency 
compounds. The phenomena of adsorption, solubility, ionisation in 
solution, formation of complex ions, and molecular complexes are 
discussed from this point of view. J. F. S. 

Derivation of Chemical Relationships from the Electron 
Theory. HEINRICH TEUDT (Zeitsch. anorq. Chew.,  1919, 108, 
137--160).-1n a previous paper (A. ,  1919, ii, 330) was outlined 
a theorv of the periodic system of the elements based on certain 
assumptions regardine the mode of arrangement of the electrons 
in the atoms. This theory is now extended t o  a consideration of 
the combination of atoms t o  form molecules and compounds. Since 
the inner electrons rotate in a series of r i n p  as near to the equator 
of the atom as possible, it follows that  the positive lines of force 
due t o  the positive charge of the nucleus are concentrated a t  the 
poles of the atom and attract valence electrons to this region. 
Combination between atoms therefore takes place a t  the poles of 
the atoms, and the electrons held in common between the com- 
bininq atoms rotate in an orbit between the poles of the combined 
atoms. I n  addition to the attractive force between the valence 
electrons and the positive nucleus of opposiny atoms. forces of 
attraction between the electrons of the inner r i n g  and the positive 
maces between them also come into play, and i t  is shown that, in 
the ca3e of two atoms of a metalloid element, the net result is an 
attraction, whilst with two atoms of a metal a repulqion results, or 
a much weaker attraction. This explains whv metalloids eenerally 
form polvatomic molecules. whilst the molecules of the metals are 
monatomic. Similar considerations explain the stabilitv of com- 
pounds of different metalloid elements and the ionisation of salts 
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ii. 26 ABY'I'H.ACTY OF CHEMlCAL PAL'ERS. 

of the lithium fluoride type. The cause of odour in chemical com- 
pounds is traced to the  oscillations of the valence electrons in their 
orbits between the poles of combined atoms. 

Mathematical Proof that the Atomic Weights are Integers 
when O =  16. HAWKSWOHTH COLLINS (Chem. News, 1919, 119, 
247-248) .--When the  elements are written down in ascending 
order of atomic weight, it  is found that,  of the  first 25, 21 have 
values assigned t o  them which differ by less than 0.5% from integers. 
The probability tha t  this has happened by accident is 1 in a billion. 
The five exceptions to  this a re :  Gl-9.1, Mg=24,32, Ne=20'2, 
Si=28.3, and C1=35.46. Of these, neon need not be considered, 
because it is probably a mixture. If the  atomic weights of the 
remaining elements are reduced by the same proportion, they 
become GI = 9.00, Mg- 24.00, Si = 28.00, and C1= 35.00. The 
atomic weights are dependent on tha t  of chlorine, so tha t  an  error 
in chlorine would affect the  others in the same way. The proba- 
bility that  this is due t o  an accident is 1 : 100,000. The author 
therefore draws the conclusion tha t  all atomic weights are integers 
when the standard 0=1G is  adopted. J. F. S. 

Is the Ratio of the Atomic Weights 0 = 16 : Ag = 107.88 
Correct ? ALOIS BILECKI (Zeztsck.  Anorg. 7CFLe?n., 1919, 108, 
113--118).-1t has been shown (A . ,  1917, ii, 197) tha t  the  atomic 
weights of silver. 107.88. bromine. 79.991. and chlorine, 36.46, are 
multiples of the number n, = 0*30?35042$. Thus, Ag=351n,, 
Br=260?i,, and C1=llt52ni.  On the other hand, the  atomir 
weights of oxygen and other elements determined with reference 
to  oxygen are multiples of the number n = 0.307692:> that of oxygen 
being 16 = 5 % ~ .  An examination of the published determinations 
of the atomic weight of manganese chows that,  when this is deter- 
mined from ratios involving the halogens and silver, for example, 
2Ag : MnBr, or 2AgC1: MnCl,, the number 54.932 is obtained, 
which is practically equal t o  178Qn, =54,9388. When, however, the 
atomic weight is determined from the analvsis of the sulphate, 
that  is, from such ratios as MnSO, . MnO, MnO : 4 0 ,  the number 
55.0 is obtained, which is equal t o  178gn. I n  the case of zinc, also, 
similar differences are shown between the atomic weights deter- 
mined with respect t o  halogens on the  one hand and oxygen on the 
other. It is suggested, on account of these considerations, that ,  i f  
the  atomic weight of silver is taken as 107.88, that  of oxygen should 
not he 16. that  is, 5 2 n ,  but 52n,, tha t  is, 16.982. I n  the same 
way, the atomic weight of sulphur should be 32.026 instead of 
32.06. E. H. R. 

The Derivation of Valency Laws. The Principle of 
Cationic and Partial Valencies. HUGO KAUFFMANN (Be?.., 
1919, 52, [ R ] ,  1422---1435).-See this vol.,  i, 50. 

The late LORD RAYLEIGH (Phzl. Alag., 
1919, [vi], 38, 738-i40).-Periodic precipitates are best cleinoii- 

E.  H. R.  

Periodic Precipitates. 
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GENERAL AND PHYSICAL CHEMISTRY. ii. 27 

strated as follows. A glass lantern-slide is carefully cleaned and 
placed absolutely level. To 5 C.C.  of a 10% solution of gelatin, one 
drop of a concentrated solution of sodium arsenate is added, and 
poured over the plate while hot. When it is quite set, but before 
it can dry, a drop of silver nitrate solution containing a trace of 
nitric acid is allowed to  fall on the plate. A series of rings of 
periodic precipitates of silver arsenate is obtained by this pro- 
cedure. The greater the concentration of the diffusing solution, 
the closer the rings are together. The periodicity is supposed to 
originate from the difficulty of precipitation without a nucleus. 
One ring having been formed,. precipit,ation occurs thereat until 
the silver nitrate solution has diffused to a place where a sufficiency 
of sodium arsenate solution remains to render possible new pre- 
cipitation. The interval between successive rings increases with 
increase of distance from the centre of diffusion. Periodic s t rue  
ture is also exhibited when a few drops of a cold saturated solution 
of copper sulphate and salicin to which is added 3% of strong 
syrup (sugar) are spread on a microscope slide and warmed, excess 
of liquid being removed, and the plate kept a t  about 1 7 O  above the 
ordinary temperature until crystallisation sets in, and then cooled. 
A polarising microscope reveals a structure periodic some thousand 
times per centimetre. 

History of the Discovery of the so-called Liebig’s 
Condenser. R. A. (Parfumerie Modeme ,  1919, 12, 10-12 ; from 
Chem. Zentr., 1919, iii, 209) .-The discovery of the counter-current 
principle in condensers is not attributable to Liebig, but was made 
independently by a Frenchman. whose name is unknown, in the 
year 1770, by Christian Weigel in 1771, and by a Finn, Jean 
Gadolin. H. W. 

ERICH LPHMANN (Chem. Zeit., 1919, 43, 7%)- 
The stem of the funnel is divided so as to form two narrow channels; 
the part  connecting the upper portion of these two channels forms a 
support for the point of the filter paper contained in the funnel. 

J. S. G. T. 

Filter Funnel. 

w. P. s. 
Method for Rapid Filtration, J. DOCTERS VAN LREUWEN 

(Chem. TT7eel, 71lnd, 1919, 16, 1424--1425).--The author has obtained 
satisfactory results with the method proposed by Noyes ( m t .  Sugar 
J . ,  May, 1919; from Chem. A ~ i d . ) ,  in which, by tearing off a corner 
from one or two thicknesses of the folded filter paper, an unbroken 
stream of liquid is obtained in the stem of the funnel, filtration 
being thereby accelerated. 

Tait Vortex-rings and Colloidal Sulphur : with Lecture 
Experiments. I. GUARESCHI (Atti  R. Aecad. Sci. Torino, 
1917-1918, 53, 321--334).-Vortex-rings of mixed air and ammon- 
ium ciiloriae vapour are so stable that they are able to  traverse 
successively several layers of water or other liquid, the conclusioii 
diawn by the author being that the ammonium chloride is present 

W. J. W. 
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ii. 28 ABSTRACTS OF CHEMICAL PAPERS. 

in the colloidal condition. Good rings are also obtainable by forcing 
siilphur trioxide or phosphoric oxide vapour, by squeezing a rubber 
bulb, through a U-tube containing water, etc.; the orifice through 
which the rings issue may be either circular or square. Various 
procedures are described for obtaining rings by passing the above 
vapours, mixed with other vapours and gases, through different 
substances. 

When hydrogen sulphide and air are passed together through a 
U-tube containing either fresh soda-lime or a mixture of quicklime 
and yellow mercuric oxide, vivid incandescence is observed at  a 
certain point in the U-tube. I n  the latter case, when the resultant 
mixture of hydrogen sdphide and sulphur dioxide is passed through 
water, the latter becomes milky owing to the deposition of colloidal 
sulphur, which is precipitated in arborescent formation and falls 
from the surface to the bottom of the liquid in spirals, each of 
which is terminated by a ring similar to the vortex-rings. A modi- 
fication of this experiment, for use as a lecture demonstration, is 
described. T. H. P. 

Soluble Aluminium Phosphate. A Lecture Experiment. 
OLOP SVANBERG (Zei t sch .  anorg. Chem., 1919, 108, 70-72).-When 
to a 1:L solution of aluminium chloride, neutralised with ammonia 
if it has a slight acid reaction. are added a few drops of a 1-256 
solution of potassium dihydrogen phosphate, both being coloured 
yellow by the addition of a drop of methyl-orange solution, the 
colour of the mixture immediately becomes red without the forma- 
tion of any precipitate or of any turbidity. When the solution is 
warmed a precipitate comes down, but there is no further colour 
change. Measurements were made of the hydrogen-ion concentra- 
tion in binary solutions of the two salts, and it was found that a 
maximum occurs with about 40 mols. % of potassium dihydrogeii 
phosphate. Salts of calcium, magnesium, zinc, or cadmium do not 
give the colour change with the phosphate. Glucinum sulphate 
does give the reaction, but i t  is much more sensitive to excess of 
phcsphate. E. H. R. 
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